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In a simple case of uniaxial tension, the elastic failure may be expected to 
take place when the stress reaches the elastic limit of the material. However, in 
more complex stress systems, such as those illustrated in Design Problems 5.1 and 
5.2, the elastic failure does not necessarily happen when the maximum principal 
stress reaches the yield point of the material. The resultant stress S 0 can either 
be greater or smaller than the uniaxial yield S y , depending on the signs of the 
relevant applied stresses and the type of material. Although various theories of 
elastic failure have been developed over the years, it is sufficient to keep in mind 
the Rankine (maximum principal stress) and the von Mises-Hencky (shear strain 
energy) theories for the analysis of brittle and ductile materials, respectively. 
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s v s 2 ,s z 

Si 
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T 


Internal pressure, psi (N/mm 2 ) 

Mean radius of cylinder, in. (mm) 
Principal stresses, psi (N/mm 2 ) 

Hoop stress, psi (N/mm 2 ) 
Longitudinal stress, psi (N/mm 2 ) 
Stress in x direction, psi (N/mm 2 ) 
Resultant stress, psi (N/mm 2 ) 

Stress at uniaxial yield, psi (N/mm 2 ) 
Wall thickness, in. (mm) 

Shear stress, psi (N/mm 2 ) 



